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(54) CnOCOB rEOXHMH^ECKHX nOHCKOB HE<t>TH 
M TA3A 



' 1 

H3o6peT'eHHe othochtch k noncKy 
'MecTopoHC«eHHfl He^TH k rasa, b nacT- 
. hocth k reoOaKTepHaJibHHM H jihtoxh- 

MH^eCKHM nOHCKaM no npHnOBepXHOCTHhIM 

m no,anoHBeHHbiM otjiojkshhhm nun BbiHB- 
jieHHH y^iacTKOB , nepcneKTHBHbix Ha 
He<I>Ti> h ra3 . 

H3BeCT€H CnOCOb nOHCKOB He$THHblX 

h ra3QBbix MecTopo»jaeHHfi nyTeM ot6o- 
pa o6pa3UOB nojqno^BeHHoro cjioh h ana 

.JIH3a C OfiSpJK aHH H B HHX SaKHCHblX (J)OpM 

MeTanJiOB , HanpHMep, .nByxBaJieHTHoro 
»eJie3a [l] - 

H3BeCTeH T3K5K6 cnOCOS IIOHCKOB 

MecTopoHweHHfl He<J)TH h rasa nyTeM ot- 
6opa npoe H3 no«ono*iBeHHbix OTjioace- 
Hiifl, h aHaJiHsa b hhx coAep»aHHH hjih 

HHTeHCHB HOCTH. P&3BHTHH yrJieBOAOpOfl- 

OKHC/iHwiaHx MHKpoopraHH smob . yrne- 
pOAOKHCJiHwtqHe MHKpoopraHH 3MU (6a.K- 

TepHH ) KB JIHI0TC5? eCTeCTBe'HHBM HH^HKa- 

topom npHcyicTBHfl MHrpauHOHHbix yr- 
/ieBOAOpo^oB b noano^BeHHbix oTJioace- 

HHHX T2] • ■ 

HeAOCTaTKOM 3Toro cnocooa HBJineT- 
ch HeoAHOSHa^HOCTb nojiy^ieHHbix pe- 

3y/3bTaTOB BblHBJieHHH reOXHMHMSC" 

KHX aHOMaJ!HH r CBH3aHHblX c MHrpaUHOH- 

•hhm noTOKOM yrjieBOnopojaoB ot 3aJie«ii, 
H cJioxcHOCTb yyeTa Bcex bo3Mokhux 
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jiaHAiuacI)THO-reoxHMH^ecKHX h axoJiorK- 

^eCKHX <J)aKTOpOB Ha HHTeHCHB H OCT b pa3" 
BHTHH OTfleJIbHMX BHflOB MHKpOOpraHH3- 

mob , okhcjijuouwx yr\neBOflopo,abi« 
UeJib H3o6peTeHHH - noBbiuieHHe 

(J>eKTHB HOCTH nOHCKOB * 

TlocT.aB.ne HHaH ueJib «ocTHraeTCH ny- 
TeM OT6opa npo6 b oaHHx h Tex ace to^- 
Kax SaKTepnaJibHoro a.HaJiH3a h una 

• onpefleJieHHH B COJIHHOICHCJTblX BHTHWKaX 
H3 HHX nOABHHCHblX MHKpOBJieMeHTOB., B 
■qaCTHOCTH nOJIHBaJieHTHblX 3JieMeHTOB H 
nO COOTHOUieHHK) HHTeHCHB HOCTH pa3BH — 
THH OTfleJIbHblX BHflOB ymeBOflOpOAOKHC" 

jiHioinHX GaKTepHH / HanpHMep .MeTaH-; 
nponaH-y neHiaH7 reKcaH-H renTanoKHC- 

J1HKMUHX, H nOBbHUeHHHX (HJIH HOHHJKeH- 

Hbix) KOHueHTpauHft onpe,neneHHbix mhk- 
posjieMeHTOB Ha nnomemn BbiHBJinioT 

KOHTypH reOXHMH^eCKHX aHOMaJlHH f cbh- 

3aHHbix c MHrpaunefi snnreHeTH^Hhix yr- 
jiesoAopoflOB. * 

ripn^eM 06 aHOManb hom s Ha^reHHH cy- 

flHT nO HHTeHCHB H OMy pas BHTHK) MSTaH*" 
OKHCJ1HJQ1UHX 6aKTepHH f KOTOpOMy COOT"" 

BeTCTBywT noBbmieHHbie KOHueHTpauHH 
Cu r Co h noHH*eHHbie Tl, Mn, V, Ni; 
HHTeH cHBHOMy pa3 bhthio nponanoKHc- 

J1HJ01UHX 6aKTepHH COOTBeTCTByJOT noBH- 

meHHbie KOHueHTpa'uHH V, Ni, Co\ T\ f 
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'Mn, Mo, Zn, W h no h h)ks h Hhie Cu; hh- 

TeHCHBHOMy pa3BHTHK3 ne HT3HOKH CAflJO- 

iuhx 6aKTepHfl cooTBeTCTByjox noBKaueH- 

Hbie KOHUeHTpaUHH MO, Zn H nOHHJKBHHbie 

V, U I Cu, Ti, Mn, Co j HHxeHCHBHO- 
m/ pa 3 8HTHW reKcaHOKHCJiRioiquM BaKTe- 
pntt cooTBercTByiOT noBbUJieHHbie koh- 
UeHTpauHH Tl, Mn, V, Nl t . Mo, Zn . H 
W H nonHHceHHue Cu h Coj HHXeHCHB- 
homy paasHTHJo. renxa hokhcahkjiiihx 6ax- 

TepHft .COOTBeT CTByiOT nOBiOIIieHHbie KOH- 

UeHTpauHH -Mo , W, Mn; Ti h noHHwe h — 
Hhie Co h Cu. 

BbweJieHHtae to^kh hshocht Ha itapxy 
nJiomacK HccAeAOBanHft h OKOHTypHBawT 
aHOMaJiHH , KOTOpwe cooTBeTCTByjor nepc- 
neKTHBHOMy Ha HeOxb h raa y'wacTKy. 

Cnocoe 6bin anpo6HpoBaH b jia6opa- 

TOpHfcdX H nOJieBHX yc'JlOBHHX. 

BJIHHHH6 MHKp03JieMeHTOB Ha HHTeHCHB' 

hoctb pa3BHTHH oTAeAbHbix BHflOB yrAe- 

BOAOpOAOKHCAHKHHHX BaKTepHH 6«AO 06~ 

napyweHO npH reoMHKpoSHOJiorH^ecKOM" 
Hay^eHHH nJiowajjeH opeoAOB paccefiHMH 
M'e a h o -mo ah 6 Ae h o bo r o Me c top o»cp e h n n 
TjacTanepT (3aK3BKa3be) erne a 1957 r. 
. npH pa3pa6oTKe sioro cnocoBa b jiaBopa- 

TOPHUX yCJlOBWHX npOBOAHAH SKCnepHMeK- 
TW nO CTHMyJIHUKH pOCTa HHflHKaTOpHblX 

bhaob MHKpoopraHii3MOB nyTeM BBe^eHHH 
AoBaBoic MHKp03JieMeKT0B b KyjibTypHyso 

Cpe^y. MHKpOSJieMQHTfcJ CTHMyAHpOBaAH 

pa3BHTH6 OflHHX bhaob h yrnexaAH pocx 
apyrHX. TaK, M6 t a h o k h c jihiowh e 6ai<Te- 

PHK B npHCy TCT3HH MHKpOSJieMSHTOB pe3~ 
KO CHHXCaFOT HHTeHCHBHOCTb pa3I)HTHfl , 

■ HCKJiwvaa Cu, npncyTCTBHe kqtopoh b 
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KOJIHVieCTBe 10* % CTHMyAHpOBaAO pa3BH~ 

Tue MeTaHOKHCJiHioiUHX GaKTepHft. Hanpo- 
thb, win Apyrwx bhaob GaKTepHH npn- 
cyTCTBue MeAH yrwexaAO hx poct ; a 

SOAblUHHCTBO MHKpOSAeMeHTOB ilBAHAHCb 
CTHMyHHTOpaMH pa3BHTHfl, npH^eM 30}<t>eKT 

HaGAWAaAH npH KOHueHxpaunnx b npe^e- 
,Jiax lO^-lO^sec . % , T.e. Ha ypoBHe npn- 

POAHUX COAepJKaHHfi A AH nOAIlO^BeH HbJX 
OTAOJKeHHfl H KOHUeHTpaUHfi OTAeAbHfcJX 
MHKpOSAeMeHTOB, npHMeHHeMbix xax hh- 
AHKaTopbi He<J)Tera30HOCHOCTH npH nowc- 
icax. 

H36HpaTeABHOCTb OTAeJIbHhlX BHAOB 

yrAeBOAOpOAOKHCAHWiUHX 6aKTepHH no 

OTHOUJeHHK) K nOABHWHblM MHKp03A6MeHTaM 

6huia ycTaHOBJiena npn H3yMeHHH 3Ae- ■ 
.MeHTHoro cocTaBa o6paauoB no^B, 
sapameHHbix yrJiesojaopo^aMH . KOHueHTpa- 
UHH MHKpOSAeMeHTOB onpefleJiHJiH B OA-' 
khx h Tex «e o6pasuax ac h nocAe 
noMemeHHH hx b ' KyAbTypHyio cpeAy. 

ypOBHH KOHUeHTpaUHH SJieMeHTOB GOC- 

TasAHAH 10~ a -10~ 5 Bec.% . MHKpoopraHMS — 

MH 06Hapy>KHAH H36HpaTeAbHOCTb nO 
OTHOUieHHK) K MH H 6 p a JIB H o My cociaBy 

cy6cTpaxa, h KaacAWH bha yrAeBOAOpoA- 
okhcjihwiuhx 6akTepHH npe,qno<rHTaA 

CBOH Ka60p MHKpOSAeMeHTOB . 

B xaCJiHue npHBeAeHH Ka^eciBeH- 
Htie oueHKH H36xpaTeAbHocTH h cneKTp 

3ASMGHTOB , M06HAH 3y»IUHXCH B TOH HJ1K 

hhoh cTeneHH npn pa3BUTHH yrAeBOAO- 
poAOKHCAHniueH MHKpo$Aopu, nojiy^eH- 
Hbie b noAeBHX y caqbhhx Ha oahoh hs 
npHCKOBbix nAomaAeft. 



BHAbi 6aK7epnfl 


-3 -5 

^iKpo3^eMenTH r 10 -10 Bec.% 




AKTHBHbie 


MeHee aKTHBHfaie 


CAa6o aKTHB- 
Hbie 


naccHBHbie 



MeTaHOKHCAHromHe Cu Co 

nponanoKHCAH»mHe V, Nl, Co Ti, Mn, Mo, Zn, W 

neHTaHOKHcAHiomHe .Mo , Zn 

reKcaoKHCAAKftime TI , Mn 

TenTaHOKHCAHioiuHe Ko W 



Tl, Hh V, Nl 

Cu 

V , Nl, Co Cu, TI p Mn 

CU Co 
Co Cu 



3th HcnHxaHHH noKasuBawT bo3- 

MOHHOCTb OKOHTypHB3HHH nepcneKTHB- 

Hiiix Ha He4)Tb h ra3 y^iacTKOB nyTeM • 
KoppeAHUHH QaKTepHaAbHbix noKa3aTe- 

Aefl H KOHUeHTpaUHH MHKpOBAeMeHTOB B 

. oahhx h Tex »e npo6ax noAno^BeHHbix 
;0TJioaceHHR. 

PeaAH3auHH' AaHHoro H3o6peTeHHH 

BK/no^aeT: 

otOop noAnovBeHHbix o6pa3UOB hs 

AHTOAOrH^eCKH.' OAHOpOAHOrO. F0pH30HT3 
HS SaKTepHaAbHblH H Ha MHKpOOHOAOrH- 

vecKuR aH aAH3 ) onpe^eJieHHe hht6Hchb- 
hocth pasBHXHH Mex aH- , nponaH- , neH- 
TaH- , rexcaH- h renTaHOKHCAHwmHx 6ax 
•'xepHH \ 



napaAAeAbko b coahhokhcahx BbiTflxc- 
xax K3 o6pa3uoB onpeAeAeHHe cneKTpo- 

XHMHUeCKHMH MeTOflaMH KOHUeHTpaUHH 
MHKpOSAeMeHTOB , B ViaCTHOCTH nOAHBa- 
cr 'JIBHTHHX SAeMeHTOB (Cu , Nl, V, Mn , Tl, 

Mo h ap); 

yCTaHOBAeHHe KOppeAHUHH HHTeHCHB" 
HOCTeH pa3 BHTHH OTAeAbHbJX BHAOB yr- 

AesOAOpOAOKHCAHioiaHX , HanpHMep MeTBH— / 
nponaH-, neHTaH, rexcaH- h renraHO- 

60 KHCAHWmHX oaKTepHH, H KOHUeHTpaUHH 
MHKpOSAeMeHTOB AAH OAHHX H TeX We 

npoB \ BHaeAeHHe reoxHMH^ecKHX aHOMa- 

AHH no nyHKTaM , TAe HHTeHCHBHOMy pa3- 
• BHTHK) MeTaHOKHCAJHOtUHX BaKTepHH COOT- 

65 BeTCTsywT noBbnu^HHwe KOHueHTpauHH 
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:Cu, Co h noHH»ceHHbie 71, Mn, V, Nl, 
nponaHOKHCJiHK>mHM - noBwuieHHwe koh- 
UeHTpauHH V, Ni, Co, Tt, Mn , Mo, Zn, 

W H no HHJKe H Hbie Cu, neHTaHOKHCJIHK)- 

Q3HM - noBtaiueHHbie KOHueHTpauHH Ho, Zn 
m noHHxeeHHhie Ti ( Ni, Cu, V, Mn, reK- 
CaHOKHCJlHKXUHM - noBbiuieHHbie KOHUeHT- 
pauHH Tr, Mn, V f Ni H noHHJKeHHhie 
Cu H Co . 

PeajiHsauHH npeanaraeMoro cnocoSa 
reoxHMHMecKHX noHCKOB He(J>TH h ra3a 
b cpaBHeHHH c H3BecxHbiMH cnocoeaMH 

yBeJTHMHBaeT HH(J)OpMaTHBHOCXb nOHCKOB 
B pe3yJlfaTaTe H CnOJIb 30B3HHH BHCOKOR 
<jyBCXBHXeJlbHOCTH MHKpOOpr 3HH3MOB He 

TOJibKO k MHKpoKOHixeHXpauHHM yrneBO- 

AOpOjQOB , HO H K MHKp03JieMeHTaM, HB — 
JlPLKXnUMCR KOCBe HHblMH nOKa3aTe/lHMH H6({)- 

Tera30HOCHOCTH , coKpaiaaeT 3axpaxbi 
BpeMeHH h cpe,acTB npH noHCKax He4>- 
th h rasa, uaeT BOSMoacHocTb eonee 

XOHHO BHHBJIHTb y^aCTKH, nepCKnfiKTHB- 

Hbie Ha Heijjib H ra3. 

3KOHOMH ^eCKHH 3(J)<J>eKT OT BHeape- 

hhh npe,ajio»eHHoro cnocoea Ha o/jHy 
oe one/ay eMy» njiomajjb r 5x200 km coc- 

X3BHX OKOJIO 100 XBIC.pye. 33 

noBhnueHHH HH(J)opMaTHBHOcTH HcnoJib3ye- 
Mbix reoxHMH^ecKHX noKa3are7ieft. 
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OopMyjia H3o6pereHHH 

1. Cnocoe reoxHMH^ecKHX hohckob 
He<J)TH h raaa, BKJiio^aiomHfl ox6op npo6 
H3 OAHopoflHoro noanotiBeHHoro ropn- 
30HTa, hx anajiH3 Ha co/jepflcaHHe yr- 

JieBOXtOpO^OKHCJIHHMUHX eaKTepnn ,OKOHXy- 

pHBaHHe nepcneKTHBHHx y^iacTKOB no aHO- 
MaJibHbiM SHa^eHHRM 6aKxepHa;ibHbix no- 
Ka3axeJieft, o t ji h h a k> m h ft c h 
xeM, mo, c uejibio noBameHHH BtJxfceKXHB 

HOCXH nOKCKOB , B QflHHX H XeX *e TOM" 

Kax onpoSoBaHHH no/ano^BeHHoro ropa- 
30Hxa oxekpaiox o6pa3UH r onpexiejiHiox 

B COJIHHOKHCJTblX BblXHJKKaX H3 3XHX 05- 
paSUOB KOHUBHXpaUHH MHKp03JieMeHTO_B 

HanpHMep Mean, MOJiH6jaeHa r xnxaHa, hh 
KeJiH, KOGajibTa, UHHKa, Mapramja, sa- 

HclAHH , H no COOXHOIUeHHW HHXeHCHBHOC- 

xh pasBKXHH oxxieJibHtax BHflOB yrineBOjjo 
poflOKHCJiHwmux eaKxepHft, HanpHMep, 
MeTaH-, nponaH-, neHTaHr, reucaH- 
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h renTaHOKHCJiHwmHx, ycraHaBJiHcaiox Kop- 
pejifiuHW HHieHCHBHocTH pa 3bhthh yrjie- 
BOjiopoAOKHcnRKxaHx 6aKxepnn h KOHueHxpa- 

UHH MHKpOSJieMB HXOB JJJlfl OHHHX H Xex Xe 

npo6, b woe ji riot aHOMa/ibHbie snaneHHH 
h no hhm onpeAe/iniox nepcnexxHSHbie Ha 
wecjixb h ra3 yqacxKH. 

2\ Cnocoe non.l, oxjin^aio- 
m h ft c n xeM, mo 06 aHOMajibHOM 3Ha- 

MeHHH CytfHX nO HHXeHCHBHOMy pa3BHTHK) 
MBXaHOKHCJlRWiaHX 6aKTepnn, KoxopoMy 
■ cooxBexcxBywx noBbiuieHHbie KOHueHxpauHH 
Me^H h xo6ajibTa h . noHHxeeHHue xnxaHa, 
MapraHua, BaHajciHH h hhkcjih. 

3, Cnocoe no n.l, o xjih k a 10- 

m h R c n TeM, mo 06 aHOMajibHOM 3Ha- 

tjeHHH CyAHX no HHXeHCHBHOMy pa3BKTHK) 

nponanoiCHCJiHtomHX eanxepHfl , KoxopoMy 

COOTBeXCTBVlOX nOBfcUlie H HHO KOHUeHXpaUHH 

Banana**/ huk&jir, KOSaJibxa, xnxaHa f - 
MapraHua r MOJiHGxjeHa t unHKa , BOJib<J>pa- 
Ma h noHH>KeHHwe Me^H. 

4. Cnocoe no n«l p oxjihm a to— 

U3 H Pi C H TeM, mO O6 aHOMajibHOM sna- 
TCHHH Cy^HT no HHXeHCHBHOMy paSBHXHIO 

neHxaHOKHCJiHjomHX eaKxepwfi, KoxopoMy 
cooTBeTcxByioT noBbaueHHbie koh ue h xpa — 
Uhh M0JiH6,qeHa h UKHKa h noHHwemme 
BaHaaHH , HHKejin r . Me^H, KoSajibxa., 
THxaHa , MapraHua. 

5. Cnocoe no n.l, o t ji hh a »- 

UJ H H C H TeM f MXO' O6 aHOMajibHOM 3Ha- 
^eHHH Cy^HT nO HHTeHCHBHOMy pa3BHXHH> 

reKcaHOKHCJiHwinHX eaKxepnft, icoxopoMy 
cooTaexcTByjoT noBbiujeHHbie KOHuenxpa- 
UHH XHxaHa, MapraHua, BaHaj3H^ f hh- 
KejiH, MOJTH6AeHa, UHHKa f BOJibtoaMa h 
noHHJKSHHHe Ko6anbxa h Me^H. 

6, Cnocoe non.l, orjiHtaTO- 
m h ft c n xeM, mo oe aHOMajibHOM 

3HaM6HHH CyflHX no HHXeHCHBHOMy pa3- 

bhxhio renTaHOKHCJiHK>mHx 6aKxepuft f 
KOTopoMy cooTBeTcxByiox noBtauieHHtse 
KOHueHxpauHH MOJiHOjaeHa, BOJib^paMa , 
MapraHua, THT'aHa h noHnxeHnae Mean 
h Ko6anbxa. 

HCTO^HHKH. HHlJ)OpMaUHH f 

npHHHXbie bo BHHMaHHe npH 3KcnepxH3e 
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